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Calculation methods of ecological water requirements for in-stream in the
Longitudinal Range-Gorge Region
CUT Bao-Shan, HU Bo, YANG Zhi-Feng  ( State Key Joint Laboratory of Environmental Simulation and Pollution Conitol, School of Environment ,
Beijing Normal University , Beijing 100875, China) . Acta Ecologica Sinica ,2006,26(1) :174 ~ 185,
Abstract: The Longitudinal Range-Gorge Region (LRGR) is the gorge located in north-south directed mountains and valley in
southwest China. Unique geographical location and atmospheric circulation lead to stereo-effect and “Corridor-barrier” functions in
this region. And the Longitudinal mountain-valley area in northwest YunNan is also the river source area of Yangtze, Lancang and
Nujiang rivers, In this area, the special topography and geomorphy and the characteristics of the three river’ s parallel running and
the alternation of high mountains with deep valley bring about a stereo-effect of water resource. As a result of “Corridor-barrier”
function, this area has three major characteristics: distinct influence of stereo-crossing effect; obviously cascade location of
vegetation, water resources, climate and other characteristics; developed dry valleys and their fragile environments, and diverse
ecosystems and their complicated patterns. In view of abundant biological and esthetic cultural diversities, this region is considered
as the most important area of biological diversity projection and scientific research, and ecological changes in this region will
influence Chinese trans-boundary ecological security and resource security .

In recent years, with the exploitation and operation of the cascade hydropower station, the ecosystem health of the LANCNAG
River of the Longitudinal Range-Gorge Region has been seriously affected by the construction and the operation of those dams. And

the ecological water requirements, the most important basis to maintain the ecological health of the Longitudinal Range-Gorge
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Region, have attracted most of our attention. According to our field investigation of the Longitudinal Range-Gorge Region and
analysis of the collected data during the investigation, the ecological water requirement of the Longitudinal Range-Gorge Region
mainly includes the following several respects: the basic flow which is used to maintain the basic form of river; the environmental
(purifying) flow which Keeps water of the river in a good quality to maintain its basic function; the transporting sediment flow
which is used to maintain and regulate water sediment balance; the ecological flow which is used to provide enough water in order
to guarantee the survive of living beings in the river and their habitat. Considering the supporting information data, the present
paper adopts the ecological runoff-grade coefficient of ecological water requirements methods.

Firstly, based on the analysis of the correlation between ecological run-off and the ecological water requirements, this paper
brings forward a new method of the calculation of ecological water requirement, that is, ecological runoff—grade coefficient of
ecological water requirements methods. Secondly, built on the annual measure runoff, the present paper uses the ecological
characteristic comparison and statistical methods including variation analysis and concentration analysis to calculate the grade
coefficient of ecological water requirements in the three different regions of the Longitudinal Range-Gorge Region, and uses the
frequency method to calculate the ecological runoff hased on principle of small runoff with big frequency .

At last, this paper calculates the ecological water requirements in the Longitudinal Range-Gorge Region. During this process,
this paper combines the grade coefficients of EWR with ecological runoff to calculate the Longitudinal Range-Gorge Region
ecological water requirement, by using the frequency and Coefficient of variation methods. Considering the big difference in
coefficient of variation of runoff in flood and in non-flood season, this paper calculates the ecological water requirement
respectively .

Key words: ecological water requirements for in-stream; coefficient of ecological water requirement; frequency; Longitudinal

Range-Gorge Region
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Fig.1 The position of Longitudinal Range-Gorge Region
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Fig.3 Characteristics of the runoff trend in the Longitudinal Range-Gorge Region
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Fig.4 Characteristics of the annual measured runoff trend in the Longitudinal Range-Gorge Region
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Fig.5 Index of ecological water requirements for in-stream Longitudinal Range-Gorge Region south western China
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3.1.2 XEBRAEM  KEASKHIEE BT RN T 8 & 5 7T K W S 8E, W84 ST K
WHERMEMEIRMIRE. KREREEMNEIERSNEFLWERBOEREEY, ZHTHAESEK
HRZMEmemgsd. HPHXNSEE ER AR, RIESF LW N 2B BRI, iR E IR
RAKMERBE XHRAERFENEERYE. RUFEERRE WYERY. EREAR RBEERRER
R4 SIE RS A BT REF MK TAHE I B E B F X

(7)

(8)

0 = ) (9)
LS Q=@ 10090 < 0.

X, CV, A ERFRLRIEFEA RB R LMERBMEREBRESE: S, MR BIEEARE
250, RE i FHLXNERE(x10°m); QABFEHRME(x10°0’); 0 HRERY, RTLWMEREH
3.1.3 WESHATHEKRETH

(DTMER/NMNMESFKRYCRE FWEESTKWEENELEZFEES MR FEU X% R
B AL TSRA, BASCRARMAFERMAABRRIARIT BRBRELESHUARESRELES 4
HATER/MESTF KW ITE, BI=ZFBNE LG, T URMKEE SRR HRMIRE.

90,/: = Eai Y
Ea; =1

K, o, RIEWMEBR/PMESTFRKRELG C RMEREMFAEASEKRENNTER GEBHFEKAR
WEBEF B/NESHERE BRERBEE U RTERFEES o« RERTERSWERMETKEHEW
xR BB, BIAE , TR L KIT 2 UL BRAR R AT IR15 .

OWMESRE BEESTKREERE SHRMEABIZGIRT T 0 RN R 08 A X85 E SR
fiE VBN 4 R BRI A SR8 B K E B R 4 2R 5 P A S Tl R X G B TR UE M b A ) e D) BT
HAFETRKUR—EHMRUAKE, A XFERBLERTBUERENASRETIRRWNEESTKE,
BT ARAMNEM T, Hb, ARKXRFINFFEERES LRRE, TERWER R A SRR
KR, R—FHREESREAKER, SO RENEEASTF KRRV ITEEFZ— MEARREF B
BN R, R4 X FENEARREZELE B RSm R, WK 10K DL R SR 258 R s A4k, 3 BORE &
SRE S BIAR, BA SCEREE N EREESTFRREITENTERE. HXHELARXNT:

” ’ 1
O = @ + (alw,;Ecv,- + azbz)

a; +a, =1

(10)

(11)
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A, REMEBEHEST KRR o, RERERERESTMEEEEST K REMAEXN RBEE, T
EEABTRAR(ENEH FHEE K FES)NEEESHERE, —FWRBETEIRSWEEEE
AR FEFAROMXERE, FELEFIFRATBRIE; b, RIDTEEEE SRR '

90’”;, = ZBi P

2.8 =1

AH, ¢ REMEBBESTRKRE o RERWABEAST KRN TERR, QHERESRTHE
BUREAERREGE REFTEERSTEERATRRKRBEOENRERE:
3.2 ATRRBITERE

ER— AR, MBS LRERN S ITENESRE, AR KEEYRREARBNIT,E
SMRERBAESKEE S REBMXRRBEEMELSTEKERE; S —FTH, RBR 1 BEZE, Wmig
BR—AEER EARBENMTRBUA, - BREAZERREIEEREAERINABRYEN. B
BRE—-AREER, EERALENES NRBARERERAELARBRESAARESEZERAMRBRS
Wi, BTRARENEEAXMENESKI LR BEMF T, H L& 00 E MK TREAERK
HWEFE, FAXRETUTIILAESRRENITE &,

(12)

A R

v= 2,0 (13)
Yk=€DkY'+U=§0k' Y = Q;(t,q)+0 (14)

Y =f(x1vvx2'"yxm)+ ij‘FS (15)

He.

(XN ZELHRMBE. X, 0 IE FRAER,1-1,2,3,,n,n ARTHFL,

Q)RR EE, NEERBRIERRABENITE TS, P, 0, IE i FH4E(EH AP FRHE
Wi, RAREE K (FAEA A X RERR)EENERRBEHREL TRBER; P IS EMERRT RN
B, REMERRBATRET 0, WHIAR BEILIH KRG TTREAFBHBEHNHITE.

(15) N MBI EEE, R A BN RES T i, RN R T &S e H R fma N
BT E, R, BB « RAMEIEMIHIBEEWESTRE(i=1,2,);x RAHEERIIE
SMAESTREG=1,2,) 4 FTEEN, FAHREF K Z B K XTI EE R, 0. KA B /ML TT ;B IE
e, HHFEEMBAHEF KB RGKEESTE KR
4 Wit

(TR A XA st B AR SRR EDAK T RS AR E THATER KR ITE
MR B, NS RENEBRESBETARE TESTFRIFENSRESE KCEHHEUERE TESR
B SR T O B KB R R B R R E T A ST KT E R B . 2T KEARE L R
HAEBSTRAKEGH , AERRRBHOEEATAEESTTETENHET, REESER-FKRARES
THEJTEE, 3 AT E A 1 04 A X o S AU ) O VR VL HEAT T A SRS

(2)F B TIEE A ST KA 4T R KSR IE AT, 8 0 7 RBRA 2545 R KR A4 745 474 8 505 BRI
RESHELANBRAERRBMHBENTERATTEESTKRENAE ,FRETRERRIXRZHA
BRREEATRARNAESUEURBRRXAESTER, X _EHTEGESHRT THEARKS X HE
ESTREHETE.

G)MEASTRITE RGN RE S HWE 0 BT E LT 47, A SO N A R & T IE
SRR ERBAERER, & KRR ES T BT RES T TR TR 3 T E MR F KR 50w L
EESERBITEHRR,
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(OEMERSE T EEFT KPR, B RBKETEE RERBE A LB, B4 Sk 5 R 55 56
RMREURESR RS AREWIROMXY Bl TAXHENR ARSI L0 MR, XF
HER I RFTRANE B RET P TS BRI,
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